Abundance ratios of nuclear-spin isomers for cometary molecules having identical protons, such as water and ammonia, have been measured and discussed from the viewpoint of primordial characters in comet. In the case of ammonia, its ortho-to-para abundance ratio (OPR) is usually estimated from OPRs of NH 2 because of difficulty in measuring OPR of ammonia directly.
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Abundance ratios of nuclear-spin isomers for cometary molecules having identical protons, such as water and ammonia, have been measured and discussed from the viewpoint of primordial characters in comet. In the case of ammonia, its ortho-to-para abundance ratio (OPR) is usually estimated from OPRs of NH 2 because of difficulty in measuring OPR of ammonia directly.
To derive an OPR of NH 2 in a comet, we use the fluorescence excitation model of NH 2 in the optical wavelength region. The OPR of NH 2 is a unique free parameter in the model and is determined from a χ 2 fitting between the observed high-resolution and synthesized spectra based on the assumption that NH 2 is the fluorescence equilibrium condition in the coma. An OPR of NH 2 determined from high-resolution spectra of NH 2 was converted to that of NH 3 by assuming NH 3 as a sole-parent of NH 2 and also by assuming the conservation of total nuclear-spin for the photodissociation reaction of NH 3 to NH 2 . We also assume that photodissociation rates are the same for both ortho-and para-NH 3 .
We report our survey for OPRs of NH 2 in 26 comets ( Fig. 1) [1]. The data were mainly acquired by 8-m telescopes with high-resolution optical spectrographs, the Ultraviolet, Visual Echelle Spectrograph (UVES) mounted on the Very Large Telescope (VLT) and the High Dispersion Spectrograph (HDS) mounted on the Subaru Telescope. A weighted mean of ammonia OPRs for the comets is 1.12 ± 0.01 and no significant difference is found between the Oort Cloud comets and the Jupiterfamily comets. These values correspond to ~30 K as nuclear-spin temperatures.
Moreover, based on comparison of OPRs (and nuclear-spin temperatures) of NH 3 with those of water, 14 N/ 15 N ratios in NH 3 , and D/H ratios in water (Fig. 2) , The OPRs of NH 3 in comets probably reflect the physicochemical conditions in cometary coma, rather than the conditions for the molecular formation or condensation in the pre-solar molecular cloud and the solar nebula. Relationship between the OPRs of NH 3 and water is a clue to understanding the real meaning of the OPRs. 
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